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INTRODUCTION

Energy West's East Mountain/Trail Mountain subsidence monitoring study is an
ongoing project designed to detect, observe, and report the effects of mining-induced
subsidence above the Deer Creek, Trail Mountain, Wilberg/Cottonwood, and Des-Bee-
Dove Mines (see Figure 1). This is the twenty-second such annual report submitted, and
covers the period between August 31, 2004 and August 31, 2005.

The initial report submitted in 1982 details the monitoring methods used in the
study; therefore, they are not discussed in depth here. Energy West uses aerial
photogrammetric survey methods and annual helicopter reconnaissance flights to monitor
subsidence.

The aerial photogrammetry work is contracted to a commercial mapping company.
Contracts for the work are bid and awarded for three-year periods. Between 1982 and 1987
the work was contracted through Intermountain Aerial Surveys. They established reading
points on generally a 200-foot grid but adjusted the location of each point to be on easily
reproducible locations. Between 1988 and 1990 the work was contracted to Maps Inc.
Because of the type of equipment used by Maps, Inc., it was better for them to establish
uniform grid points on 200-foot spacing. In 1991 the work was contracted to MapCon
Mapping Consultants. The owners of this company were previously employed by
Intermountain Aerial Surveys and felt that better results could be obtained by using the
original grid established by Intermountain Aerial Surveys. Therefore, the photogrammetric

process reverted back to the original monitoring grid. A change in the method of reading

the aerial photographs may result in some slight changes in measured subsidence in some




areas. Also, it is crucial that accurate paneled ground control points be surveyed and
recorded on the photographs to allow close subsidence readings. Between 1987 and 1990,
some of the survey control points in the more difficult to reach areas were not properly
paneled and could not be identified on the photographs. It appears that this diminished
the precision of the subsidence reading in some of the areas during those years.

Using the aerial photographs derived from flights conducted on September 25, 2005,
elevations were measured at 25,042 different points. These elevations were then compared
with the baseline survey elevations measured from the aerial photos collected in 1980, 1986,
1987, 1994 and 2000. The difference in elevation between the original surveys and the 2005
survey constitutes the total amount of subsidence that has occurred.

Between 1991 and 1999, the subsidence data were contoured using Exploration
Computer Services Minex program on a Digital/VAX computer. The VAX system became
obsolete and was retired in mid-2000. Since 1999, Surfer 8 and Surfer 9, contouring
programs by Golden Software, have been used to produce the subsidence contour maps. A
comparison of the maps produced by Minex in 1999 and by Surfer in 2000 showed close
agreement in contouring results. A map of all areas of subsidence is included in the
appendix to this report (East Mountain/Trail Mountain 2005 Subsidence Map). The raw
data is included as an appendix to this report on a compact disk in an ASCII file called
2005SUB.TXT. Helicopter reconnaissance flights in July and August of 2005 revealed no
new fracturing or visible signs of subsidence in any of the other monitored areas. Prior to

PacifiCorp's acquisition of the Trail Mountain Mine from ARCO Coal Co. in 1992,
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subsidence was monitored with conventional ground monuments and transit surveys.
Nowhere did that monitoring identify subsidence greater than a few tenths of feet.
Longwall mining was completed in the Trail Mountain Mine in 2001. As a result,

subsidence has been detected and is reported herein.

Location

Figure 2 shows all areas above Energy West’s mines that have potential for mining-
induced subsidence. In 2005 seventeen areas of potential subsidence were monitored and
mapped. In areas where subsidence has been detected, data is shown in the form of contour
maps and profiles. Two new areas, Area 26 (1%, 2", and 3™ Left panels and 2" West panel
in the Deer Creek Blind Canyon seam) and Area 27 (in the 12" West Panel in the
Hiawatha seam of the Mill Fork Lease area, the northwestern extension of the Deer Creek
Mine). Both indicate ground elevation changes (if any) from pre-mining ground elevations.
The profile charts present data for all years monitored with the exception of the 1990 data,
which was irretrievably lost. In many areas of subsidence the angle-of-draw has been
calculated and reported; however, in some of the cases the angle should not be considered
the actual final angle-of-draw due to several factors. For example, the zone of subsidence
to date may be small and contained within the underlying mined area, suggesting that the
subsidence has not yet reached its maximum extent. Also, many mined sections are
surrounded by other older workings that influence the calculation. In a few areas where the

mined-out workings are surrounded by burned coal, the failure of burn voids or clinker
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beds promotes subsidence outside the mined area resulting in an angle-of-draw greater
than might be expected.

Three of the original twenty-five areas chosen for subsidence monitoring were
either incorporated into other maps (Areas 9 and 10) or not been represented on an
individual map (Area 12) due to complete lack of subsidence over time. These areas are

still mentioned in the report, but are not shown on individual maps or profiles.

Lease Relinquishment and Reduction in Subsidence Monitoring

Several portions of the original mine leases have been relinquished, which means
that subsidence in those areas has been shown to be complete enough for the
relinquishment to take place. Having relinquished these areas, or in the case of area 12,
where no measurable subsidence has occurred, Energy West will no longer report on the
subsidence conditions for those areas. They are: 1, 2, 7, 9-10, 12, 15, 16, and 17, all in the
south end of the East Mountain. Also, all areas above the Des-Bee-Dove mines (areas 8
and 13) are considered to be completely subsided. Of the original 25 areas that were
chosen for subsidence monitoring, 14 are detailed in this report: 3,4, 5, 6,11, 14, 18, 19, 20

K

21,22, 23, 24, and 25. Two new areas, 26 and 27, have been added to the list, bringing the

total to 16 areas addressed in this report.




Area 3

Deer Creek 1% North Area

'Most of the 1* North section of the Deer Creek Mine was abandoned and sealed in
1978 after being mined out. Pillar extraction in the 3™ Left and 1 % North sections was
completed early in 1980 (Figure 3).

The subsidence above 1* North occurs on a narrow ridge capped by a highly
fractured sandstone. The subsidence measured is depicted in Figure 3. The profile chart
(Chart 1) for Area 3 is a profile of total subsidence as it occurred above the workings. The
subsidence in Area 3 has shown no significant change in the past 8 years.

A helicopter survey in 2005 did not reveal any new surface cracks or new areas of
cliff failure.

No angle-of-draw was determined due to the steep slopes, and the presence of

burned coal. No surface springs have been affected by mining in 1* North.




Area 4

Deer Creek 2™ through 17" Right Longwall Panels

Cottonwood 9™, 8" 5" — 2 [ eft Longwall Panels

This is a dual-seam mining area. Longwall mining began in Deer Creek in the 2™
Right longwall panel in 1980 and ended in August 1991 with the completion of the
17" Right panel (Figure 4). In the underlying Cottonwood Mine, longwall mining began in
September of 1992 in the 9" Left Panel off 2nd North. The 8™ Left Panel was completed
February 1993. Mining resumed in this area in the 5" Left Longwall Panel in August of
1994 and continued through August of 1995 when mining was active in the 2™ Left longwall
panel (Figure 4). Subsidence in Area 4 was detected for the first time in 1984 by
photogrammetric methods.

Maximum subsidence increased dramatically between 1994 and 1995, from eight feet
caused by mining in Deer Creek to over thirteen feet (Figure 4) due to the additional
mining in the Hiawatha seam in Cottonwood Mine. The subsidence has been virtually
unchanged between 1995 and 2005 as shown in the subsidence profile charts (Charts 2 &
3).

Surface fractures were identified in the field in late May of 1995. These fractures
were located on fee surface. Energy West filled in the fractures with a motor grader and
reseeded the area. The location of the fractures is shown on Figure 4. The revegetation in

these areas is now established and no further fracturing has been identified.
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The calculated angle-of-draw of the subsidence ranges from less than zero to
22 degrees. Several springs are located on East Mountain above these longwall panels and
the 2™ through 5™ Left panels located directly to the east (see Area 5). Fluctuations in
spring flow occur from year to year but are to be related to variations in precipitation rather
than mining. Flows are generally low in dry years and higher in wetter years (see
Hydrologic Monitoring Report, 2005).

The left fork of the Grimes Wash drainage crosses the middle of the subsidence
area. Stream monitoring has revealed no changes attributable to mining. This stream has

been called perennial by the U.S.D.A. Forest Service, but our data indicates that it is

ephemeral.




Area 5

Deer Creek 2™ through 5* Left Longwall Panels

Cottonwood 6™ through 1% Right Longwall Panels

This is a dual-seam mining area. Mining of the 2" Left longwall panel in the Deer
Creek Mine began in January 1983, and by October 1985 all four panels (2™ through 5*
Left) had been completed (Figure 5). In the underlying Cottonwood Mine, longwall
mining began in the 6th Right Longwall Panel in February 1993 and the last mining was
completed in the 1* Right Longwall Panel in August 1994, completing all mining in this
area (Figure 5). Photogrammetry revealed subsidence in Area 5 for the first time in 1984.

Maximum subsidence over the panels is slightly greater than thirteen (13) feet where
both seams have been mined (Figure 5). The maximum subsidence showed a substantial
increase between 1993 and 1994 but showed slight change between 1994 and 1998. The
2005 monitoring showed virtually no change as compared with the 2004 data (see the
Profile Charts 4 & 5 for Area 5). No surface disturbance has been identified over the
panels.

As mentioned in the previous section, none of the springs located above the

workings show any adverse effects due to mining or subsidence.

Measured angle-of-draw is between zero and 13 degrees.




Area 6

Wilberg 1% and 2™ West Lonewall Panels

Mining in the Wilberg 1* and 2™ West longwall panels was completed in June 1983
(Figure 6). This area of subsidence has now reached a maximum of between four and five
feet over the Second West Longwall Panel (Figure 6). The subsidence Profile Charts
(Charts 6 & 7) for Area 6 show the change in subsidence since 1983.

Calculated angle-of-draw ranges from zero to 15 degrees where not influenced by
other workings.

Four springs located just north of the area show no adverse effects from the nearby

subsidence (see Hydrologic Monitoring Report, 2005).




Area 11

Deer Creek C and D North Longwall Panels

Cottonwood 11'" Right Longwall Panel off 2 ¥ North

Cottonwood 6™ & 7" Right L.ongwall Panel off of 2 North

This is a dual-seam mining area. Longwall mining in the Deer Creek C-North panel
began in December 1984 and was terminated prematurely in April 1986. New setup entries
were driven further south and mining resumed in September 1986; the panel was
completed in March 1987. The D-North longwall panel began production in July 1987, but
after October 1987 production was limited due to poor coal quality. The panel was
terminated in August 1988 at a length of 1750 feet. Pillar extraction mining in A North and
A South was completed in June 1983 (Figure 7).

Mining in the 11* Right Panel in the Cottonwood Mine began In July of 1992 and
was completed in September 1992 (Figure 7). The 10" Right Panel to the south was
developed but could not be mined with longwall methods due to thin coal and poor coal
quality. Mining began in the 7" Right Panel in February 1993 and by August 1993 mining
in the 6™ Right Panel was completed.

Measurable subsidence to date has exceeded twelve (12) feet in the area of dual
seam mining above the 6" and 7" Right Longwall Panels in the Cottonwood mine (Figure
7). The maximum subsidence showed an increase between 1993 and 1994 but has been
stable the past nine years (see Profile Charts 8 & 9 for Area 11).

Fractures were discovered at the western end of coal extraction above the 7" Right
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Longwall Panel on June 17, 1993. Mining of the longwall panel was completed on May 12,
1993. An aerial reconnaissance of the area on May 18, 1993 revealed no surface fractures
at that time. This places the occurrence of the fractures between May 18, 1993 and June
17,1993. PacifiCorp reclaimed the fractures in fall of 1995. Burnt Tree Spring is located
approximately 800 feet to the southeast of the fractures. Measurements of the spring
discharge throughout the summer of 1993 through 2005 indicated that the fracturing had

no effect on the spring. The angle-of-draw measured ranges from less than zero to

28 degrees.




Area 14

Cottonwood 6™ and 7" East Longwall Panels

Mining began in the 6" East panel in September 1986 and continued until the panel
was completed in March 1987. Mining in the 7" East panel began in April 1987, and the
panel was completed in September 1987 (Figure 8). Subsidence in Area 14 was first
monitored and detected in 1987. Subsidence profiles are shown in Charts 10 & 11.

A majority of this area has been relinquished affective 1995. Only the northern
portion remains in the Cottonwood Mine permit boundary. Monitoring will continue as
along as this remains within the permit boundary.

Topography consists of very steep south facing slopes and cliffs. Overburden ranges
from 200 to nearly 1,400 feet.

The Castlegate Sandstone forms a 200-foot high escarpment along the north side of
Newberry Canyon with numerous naturally occurring joints and fractures. Stress caused by
removal of coal was transferred to the fractures resulting in brittle failure of the cliff face
(spalling) in some places. Talus from the spalling has accumulated on the steep slopes
below the cliffs on older natural talus slopes. Surface cracks have been observed and
mapped along the ridge above the cliff. The cracks are discontinuous and extend for
approximately 2,000 feet parallel to the northern edge of the 6™ East longwall panel. A few
cracks are also found directly on top of the Castlegate Sandstone escarpment. PacifiCorp
repaired a series of surface fractures in the summer of 1998. Maximum subsidence to date

is over fifteen (15) feet above the middle of the 6" East Longwall Panel and five (5) feet
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over the eastern end of 6" East along the Pleasant Valley Fault (Figure 8). Because this
area has rugged and steep terrain, it is the most difficult to achieve consistent results using
the photogrammetric monitoring. As can be seen on the subsidence map (Figure 8) and
the subsidence profile charts the subsidence appears to vary substantially from one location
to another and change up and down in time. This is because the photogrammetric
monitoring is difficult in this type of terrain. The “bulls-eyes” of subsidence shown in 1996
are still present in the 2005 data. The helicopter aerial reconnaissance in October, 2005
showed no visible indication of change in these areas. Inaccuracies in the survey in this
area should be expected because of the rugged terrain. Several survey targets were
established in this area on the Castlegate cliff and were surveyed from 1996 through 1997.
This monitoring showed no changes in the last seven years of the monitoring period. The
angle-of-draw was not calculated to the west, south and east because of the steep slopes,
burned coal, and other workings surrounding the 6" and 7" East panels. The angle of draw
on the north side of the 6™ East Panel is 25 degrees.

There are no springs in the vicinity of Area 14. The strata are generally dry; thus,

mining is expected to have no adverse impact on the hydrology.
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Area 18

Deer Creek Mine 2™ through 7" Right Longwall Panels

Longwall mining in this area began in November, 1990 in 2™ Right Panel, and was
completed in May, 1992 with the extraction of the six adjacent longwall panels (Figure 9).
The 3™ and 4™ Right panels were terminated short of full length due to geologic
complications. The land surface in the area of these panels contains steep slopes covered
by conifer and aspen trees, and sagebrush. The longwall panels underlie the main ridge of
East Mountain and have overburden ranging from over 2,200 feet in the north-central
portion of the area to about 1,800 feet on the southwest corner of 7" Right Panel.

Subsidence in this area has reached a maximum of over seven (7) feet, and has
remained stable since 1998. (Figure 9, subsidence Profile Charts 12 & 13). The subsidence
zone is a broad trough running in a north - south direction. This area is overlain by several
springs. Monitoring of these springs has shown no mining or subsidence-related change in
the quality or quantity of water discharged (see Appendix and the 2005 Hydrologic

Monitoring report).
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Area 19

Deer Creek 7™ and 8™ East Longwall Panels off 3™ North

Mining in the 7" East Longwall Panel began in May, 1992 and by January 1993
mining was completed in the 8" East Longwall Panel (Figure 10).

The land surface above these two panels is very rugged. The longwall panels are
located beneath a ridge located between the left and right forks of Meetinghouse Canyon.
The area is covered by sagebrush on the south facing slopes and dense stands of spruce
trees on the north facing slopes. The overburden in the area of these panels ranges from
400 feet on the north to over 1,800 feet on the south.

Subsidence in this area has increased from slightly over one foot in 1992 to over four
feet in 1993 but has been stable between 1993 and 2005 (Figure 10, subsidence Profile
Chart 14).

This area is overlain by a few springs. Monitoring of these springs has shown no
mining-related change in the quality or quantity of water discharged (see Appendix and the

2005 Hydrologic Monitoring Report).
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Area 20

Deer Creek 1% & 2™ Left Longwall Panels off 3%4 South

Mining in the 2™ Left Longwall Panel began in February 1993 and was completed in
June 1993. Mining then started in the 1* Left Longwall Panel in July 1993 and was
completed in November of 1993 (Figure 11).

These longwall panels are overlain by moderately steep slopes that are heavily
covered with aspen and spruce trees. The overburden above these panels ranges from
1,400 feet at their east end to over 2,000 feet above their west end.

The monitoring detected a maximum of slightly less than five (5) feet of subsidence
in 2004 which is similar to that measured in 1997 — 2005 (Profile Chart 15), but less than the
maximum of slightly over six (6) feet of subsidence above the 2nd Left Longwall Panel
measured in 1996. The 1996 reading showed an increase from the maximum of slightly over
four feet that was measured in 1995 and a foot greater than that measured in 1994 which
showed a maximum of five feet of subsidence (Profile Chart 15). These data show that
subsidence in this area is substantially complete. All of the subsidence detected falls within
the bounds of the longwall area. Therefore; the angle of draw in this area is considered to
be less than 10°.

These longwall panels are overlain by several springs. Monitoring of the springs

revealed no impacts due to subsidence.
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Area 21

Deer Creek Mine 2™ East Through 7 East Longwall Panels

Mining in the 2" East Longwall panel began in November of 1993. Mining in this
area, concluding with 7" East Longwall Panel, was completed in January 1996.

The topography in this area is fairly rugged. A ridge along the south side of Rilda
Canyon is located through the center of the area. The slopes leading down from this ridge
to Rilda Canyon on the north are heavily vegetated with conifer trees. Overburden in this
area ranges from less than 200 feet in the north to greater than 1,800 feet beneath the ridge
top.

Subsidence detected in 1994 had reached a maximum of over four (4) feet above the
2" East Longwall Panel (Figure 12). Subsidence over the 3™ East longwall panel was not
detected because this panel is longer than the 2" East panel and subsidence does not
usually occur until two panel widths have been mined. In 1995, subsidence had progressed
to where most of the areas underlain by the 2™ through 6™ East Longwall Panels had
subsided between 5 and 6 feet. In 1996, the maximum subsidence that was measured had
not increased from that measured in 1995 but an increase in subsidence was noted on the
north end. This is in the area of the 6™ and 7" East Longwall Panels that were the last to be
extracted. The 1997 through 1999 monitoring indicated that subsidence has been stable
during those years. The 2005 monitoring shows no further increase in subsidence. (Profile
Charts 16, 17). During the helicopter reconnaissance in 1995, several fractures were

identified and several areas were noted where boulders had rolled from the Castlgate cliff.
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These are shown on Figure 12. The area of subsidence is completely contained within the
mining area; therefore, the angle of draw is nearly vertical.

Several springs are located above these longwall panels. Hydrologic monitoring has
not detected any change to the spring flow that is attributable to mining or subsidence (see

2005 Hydrologic Monitoring Report).
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Area 22

Deer Creek Mine 2™ through 8™ West Longwall Panels off 3™ North

Longwall Mining began in the 8" West Longwall Panel in February 1996 and the
entire panel was mined by July 1996 (Figure 13). Mining then moved to the 7" West
longwall panel in July 1996 was completed in January 1997. Mining then started in the 6™
West panel in January 1997 and this panel was completed in July 1997. Mining in the 5™
West panel began in July 1997 and was completed in February 1998. Mining in the 4™ West
panel began in March 1998 and was completed in November 1998. The 3™ West panel was
not mined in its entirety. The western 2,000 feet of the panel was not mined because of
poor roof conditions and coal quality. The central 3,200 feet was mined between November
1998 and January 1999. The longwall moved around an area containing faults and the
eastern 1,500 feet of the panel was completed between January 1999 and April 1999.

This area is located on the southern side of Rilda Canyon in an area where the
overlying terrain is very rugged. Several north-south tributaries to Rilda Canyon cross the
northern half of the area and form a series of canyons and steep ridges along the flanks of
Rilda Canyon. Elevations range from 8,000 feet at the coal outcrop to 9,900 feet along the
ridge tops. The area is heavily vegetated with spruce trees, aspen trees at the higher
elevations and pinion-junipers at the lower elevations.

The subsidence monitoring showed a slight increase in subsidence in 2000 over
previous years but showed no significant change in 2005 (Profile Charts 18 and 19). The

maximum subsidence appears to have stabilized at slightly over six (6) feet. The topography
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. in this area is fairly rugged which limits the resolution of the photogrammetric monitoring.

Several springs are located in the area and have been catalogued and are being

monitored (see 2005 Annual Hydrologic Monitoring Report).




Area 23

Trail Mountain Mine 2™ through 5" East Longwall Panels off 5" I eft

Mining of the 2" East Longwall Panel began in October 1995 and continued until
February 1996. In this panel only the eastern 2,600 feet was mined because the western
2,000 feet was not mineable due poor coal quality. Mining began in the 3™ East Panel in
February and was completed in June 1996. Mining began in the 4™ East panel in June 1996
and was completed in October 1996. Mining began in the 5" East panel and was completed
in March 1997 (see Figure 14). All of the longwall mining conducted to date has extracted
an average thickness of 8 feet of coal.

This area generally contains gentle south-facing slopes that project down to a steep
escarpment along the south and east end of the area. Elevations in the area range from
8,750 feet to less than 6,700 feet along the coal outcrop in Straight Canyon. The land is
sparsely vegetated with grasses and brush with some dense patches of ponderosa pine at the
higher elevations and pinion-juniper trees in the steeper slopes above and below the
escarpment.

The subsidence monitoring has detected up to eight (8) feet of subsidence that has
occurred. This maximum subsidence is located over the eastern end of the 4™ East longwall
panels (Figure 22, Profile Charts 20 and 21). Most of the undermined area has subsided
between six (6) and eight (8) feet. One point at the extreme eastern side of the 5™ East
panel shows subsidence of over 22 feet. This may be an inaccurate reading due to steep

terrain, or a large boulder may have moved causing the change in readings between 1996

221 -




. and 1997 but no additional change has been noted in the past nine years. The subsidence
area is entirely contained within the undermined area, therefore; the angle of draw is
steeper than 10 degrees from the vertical.

No surface fractures or visual evidence of subsidence has been observed. No springs

are located within this area.




Area 24

Trail Mountain Mine 1% - 10™ Right off 5" L eft

Mining in the 9" Right panel began in March 1997 and was completed at the end of August
| 1997 leaving the remaining 1,600 feet unmined due to poor coal quality (Figure 15).
Mining in the 7 Right panel was completed by the end of March 1998, this entire panel
had been extracted. Mining then moved south to 10" Right and mining was completed by
September 1998. By August 1999, the entire 6™ Right panel had been extracted and all but
the eastern750 feet of the 5" Right panel had been mined. By the end of August of 2000,
longwall mining had been completed in both the 4™ and 3™ Right panels. 2™ Right panel,
begun in September 2000, was abandoned in October, 2000, after retreating only 1,200 feet
due to poor mining conditions. 1* Right panel was begun in November, 2000, and
| . completed March 15, 2001, the final longwall mining date for the Trail Mountain Mine.
Longwall mining in these areas was completed to an average mining height of nine (9) feet.
The topography within this mining area is quite variable. Elevations range from less
than 7,000 feet in Straight Canyon on the southwest side of the area, where the topography
is very rugged, to over 8,800 feet in the northeast portion of the area where the land is
gently sloping to the south. The lower elevation areas are heavily vegetated with pinion and
juniper trees interspersed with grasses. The higher elevations have stands of spruce and
aspen trees separated by areas of sage brush and grasses.

The overburden above the coal seam in this area ranges from less than 1,400 feet in

| the southwest corner of the area to over 2,200 feet in the northeast corner of the area.

. -23.-




The subsidence monitoring showed a steady increase in subsidence from 1997
through 2001 (Profile charts 22, 23). A small group of fractures appeared on the surface
above 4" Right panel in October 2000. These were already partially “healed” or filled in
when noticed. The subsidence profiles for 2005 are very similar to previous years,
indicating that subsidence in this area is essentially complete. The subsidence that has

occurred has not had any effect on the current land use or on the hydrology of the area (see

2005 Annual Hydrologic Monitoring Report).




Area 25

Deer Creek Mine 8" Through 14" East off 5™ North Longwall Panels (Blind Canyon)

Deer Creek Mine 2™ Through 8™ Right off 6™ North Longwall Panels (Hiawatha)

Area 25 contains all of the North Rilda Ridge reserves in the Blind Canyon and Hiawatha
seams (Figure 16, Profile Charts 24 & 25). This is an area of dual-seam mining similar to
the areas where Deer Creek Mine was directly above the Cottonwood/Wilberg mines. As
of September 2004, the Blind Canyon reserves ( 9", 10", 11", 12*, 14", and 15" East panels)
are completely mined out, and mining of the Hiawatha reserves 80 feet below is complete,
with the complete extraction of 2" Right through 8" Right panels.

Longwall mining began in this area in the Blind Canyon seam 11" West panel in
April of 1999. By August 31, 1999, the eastern 4,400 feet of this panel had been mined. By
the end of August 2000, the 12* East Panel had been completed and the eastern 1,900 feet
of the 14" East Panel had been mined (there is no 13™ East Panel). By the end of August
2001, mining had extracted the remainder of the 14", 15®, and 9" East Panels. During
2002, the final panel in the Blind Canyon seam (9" East) was completed (December 2001).

Longwall mining in the Hiawatha seam began in the 5" Right panel (February
2002). 5™ Right panel was completed in August 2002. 4™ Right panel started in August of
2002, and was completed in January 2003. 3™ Right panel was begun in January 2003 and
completed in July, 2003. 2™ Right panel was begun in August 2003 and was completed in
October, 2003. 7" Right panel was begun in October 2003, and completed in May 2004. 8

Right panel was begun in May 2004, and completed in August 2004.
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Overburden in this area ranges from less than 400 feet in both the north and south
of the area to over 1,700 feet beneath North Rilda Ridge. The topography in this region is
very rugged. North Rilda Ridge trends east-west in the center of the area and the
topography drops off steeply to the north into Mill Fork and the south into Rilda Canyon.
The Castlegate Sandstone forms an escarpment (cliff), 100 to 300 feet high, which is
present near the top of and encircles North Rilda Ridge on the east, south and southwest.
The south facing slopes below the cliff are covered with grass, brush, and juniper trees
while the north facing slopes in Mill Fork Canyon are covered with a dense conifer forest.
Only small points of Castlegate escarpment are present on the north facing slope.

Subsidence monitoring in this area shows that subsidence has occurred under all of
the area mined out in the Blind Canyon seam. The maximum amount of subsidence
observed for Blind Canyon mining areas is just over 7 feet in the eastern end of 9" East
panel. As the underlying 5®, 4™, 3", and 2™ Right Hiawatha seam panels were mined in
2002 and 2003, the amount of subsidence over the 2-seam extraction area increased to over
13 feet in the 2-seam mining area. Now that longwall mining in the Hiawatha seam is
complete, new subsidence over the 7" and 8" Right panels can be seen on the north-south
profile (Chart #24). Total subsidence in the North Rilda area should stabilize quickly over
the double- seam mining area to about 12-15 feet. Numerous subsidence “bullseyes” are
present in the area of the prominent cliffs on the south-facing side of Rilda Canyon. These
are evidently related to cliff movement, boulder movement, and possibly ground cracking in

the vicinity of the cliffs.
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In February and June of 1999 six prisms were placed on the top of the Castlegate
sandstone cliff or escarpment to monitor the movement of the cliffs as they are undermined
in Area 25. All of the prisms have moved within a few days or weeks as they were
undermined. The prism movement data can be found in the Appendix. Several Castlegate
escarpment failures and rock falls occurred as 9™ and 8" East panels were mined in the
Blind Canyon seam during the spring, summer, and fall of 2002. These are shown on
Figure 24. Significant additional rock falls have occurred along the escarpment have
occurred as the 4", 3", and 2" Right panels were mined during December 2002 —
September 2003, extending double seam mining under the escarpment area.

Fractures have appeared on the surface of North Rilda Ridge in several places. The
first of these was an area where several east-west cracks appeared above and to the south of
the dual-seam extraction of 11" and 12" East in the Blind Canyon seam and 5" Right panel
in the Hiawatha seam. These cracks are gradually filling in, and are less evident now than
they were in 2002.

Areas of surface cracking that occurred during 2003 were:

In the area around the rocky Castlegate point containing Prism #1, above 14" East panel
(Blind Canyon, single seam mining area), large north-south cracks opened. Apparently,
one of the subsidence monitoring points is in the vicinity of these cracks, and a subsidence
contour “bulls-eye” has been created here.

Significant east-west cracking has occurred on and just below the prominent

Castlegate point at the east end of the mining area. The 9" East Blind Canyon panel,
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completely extracted in 9/01, has been undermined by the 3™ Right Hiawatha panel,
completely extracted in 1/03.

A large east-west crack crosses a ridge on the north side, above the center of the 14"
East Blind Canyon panel and the south edge of the 8" Right Hiawatha panel. Warning
signs were placed above and below this crack prior to hunting season on 10/14/03. The
most severe portion of this crack was filled in using helicopter supported operations during
July, 2004.

A few minor springs are located to the west of the undermined area on top of North
Rilda Ridge. No effects to these springs by mining have been observed.

Since June 1998, four survey points have been monitored for subsidence in the right
fork of Rilda Canyon directly above the 5" North Mains in the Blind Canyon seam where
5 North crosses under the stream bed in the right fork (Figure 16). This is an area of first
mining only, with longer pillars and offset crosscuts specifically designed to prevent
subsidence. As of the last survey date in July, 2005, no significant movement of any of the

points has occurred.
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Area 26

1%, 2" 3™ Left Panels and 2™ West Panel (Blind Canyon)

Area 26 contains 4 smaller panels that were mined as “stopgap” panels between the end of
the North Rilda Hiawatha panels and beginning of the Mill Fork Lease Hiawatha panels
(Figure 17). 1% Left panel was only 560 feet wide, compared to the normal 730 feet, and 2™
and 3" Left panels were normal width. All three of the panels were pulled short of their
projected full lengths due to either poor geologic conditions or poor coal quality, or both.
Because of their small size and odd arrangement, little total subsidence is expected over
these three panels. For 2005, maximum subsidence in this area was just over 2 feet (Figure
17, Charts 26, 27).

2™ West panel was the last “stopgap” panel between the end of 3™ Left panel in the Blind
Canyon Seam and 12" West panel in the Mill Fork Lease in the Hiawatha seam. This panel
was mined between two known fault zones, the Roans Canyon fault zone and the Left Fork
fault zone. Horizontal drilling in advance of development allowed this panel to be more or
less centered between the two faults, with sufficient barriers on each side of the panel to
protect the longwall from fault-related effects. To allow maximum length, the panel was
oriented on a bearing of N. 50° E., sub-parallel to the fault zones. The fully extracted panel
length was 3,855 feet. Because of the odd bearing of the panel compared to the regional
joint pattern, which is roughly N 5° E., and its sub-parallel arrangement with the fault zones
on either side, the caving pattern of this panel and eventual subsidence profile was expected

to be minimal, especially since there was only one panel in this series. There is no
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. noticeable subsidence over this area in the 2005 survey.




Area 27

Deer Creek Mine Mill Fork Lease Area — 12" and 14™ West Longwall Panels

The Mill Fork State Lease (ML-48258) is a large lease area to the northwest of the existing
Deer Creek Mine workings. This lease will be the primary mining area for the Deer Creek
Mine for the next several years. Reserves exist in both the Blind Canyon and Hiawatha
seams, and a sizeable area of dual-seam mining is projected for the central part of the lease.
The first longwall mining is in the Hiawatha seam, from south to north for 4 panels. Then
the mineable Blind Canyon seam reserves must be mined out before Hiawatha seam mining
can resume. The first longwall mining in Mill Fork in the Hiawatha seam took place in
August of 2005, just before the aerial photography was created in September of 2005, so

| only 1 month of longwall mining was completed in this panel at the time of the survey.

. There is no noticeable subsidence shown by the survey for 2005.




Predicted Maximum Subsidence

A comparison between observed and predicted maximum subsidence for the various
areas on Energy West’s property has been made using a method developed by the British
National Coal Board (NCB). The NCB method utilizes graphs compiled from numerous
field observations and takes into consideration the length and width of the mined-out area,
thickness of coal extracted, and depth of cover. The method is claimed to be correct to
+10% in the majority of cases, assuming certain limiting conditions are met. The table

below compares predicted maximum subsidence with observed subsidence for areas on East

Mountain.
Area Subsidence (feet)
. Predicted | Observed | % of
Maximum Predicted
1* DC9E/W 1R 15.2 28.0 184
2 DCS-8E/W, 3-13R 13.8 13.1 95
3 DCIN Area 7.7 55 71
4 DC2-17R 13.6 13.5 99
5 DC2-5L 13.5 155 114
6 WI1-2W 5.0 4.5 90
7 Bee 2N off 8W 6.6 7.4 112
8 Bee/Des E&W Sections 6.8 4.8 104
9 Little Dove 1N 4.3 3.5 81
10 Old American Fuel Mine 7.0 6.1 87




. Area Subsidence (feet)
Predicted | Observed | % of
Maximum Predicted
11 DCC&D N 13.7 13.2 96
12 W2L 1.5 0.0 0
13 Des-Bee-Dove Southern Areas | 2.0 1.8 90
14 Cottonwood 6-7E 7.6 477 62
15 Cottonwood 9-12W 7.2 5.0 69
16 Cottonwood 8-11E 7.4 4.5 61
17 Cottonwood 16-15 W 8.1 7.2 89
18 Deer Creek 2nd-7th R 7.7 7.2 94
19 Deer Creek 7th & 8th E 7.9 4.5 57
20 Deer Creek 1st & 2nd L 7.8 6.1 79
. 21 Deer Creek 2nd- 7th E 7.5 7.5 100
| 22 Deer Creek 2nd-8th W 7.5 8.1 108
23 Trail Mountain 2nd-5th E 7.8 8.1 104
| 24 Trail Mountain 1% - 10" Right | 7-5 7.0 93
25 Deer Cr. 8-15" East B.C. Seam | 8.6 7.5 87
| 25 Deer Cr. N. Rilda Both Seams 17.1 15.1 88
26 Deer Cr. 1,2,3L B.C. Seam 7.1 2.5 35
26 Deer Cr. 2™ West BC Seam 3.2 0 0
27 Deer Cr. Mill Fork 12-16W Hia. | 7.6 0 0

* This area does not fit the NCB prediction model.
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. In most areas subsidence is less than the maximum predicted by the NCB model. The
observed subsidence shown here represents the actual maximum subsidence for the
particular geologic conditions -- probably the case in some areas since subsidence appears
to have ceased in several areas where the NCB predicted maxima were not reached. In
areas showing greater than expected subsidence, chain pillars or barriers between sections

are probably crushing so that strata above the workings cave as it would if a wider zone had

been mined.




Mitigation of Surface Effects

Prior to mining in an area, Energy West notifies the land owner that mining will be in

progress beneath his property. The land owners within the permit boundary are as follows:

Karl A. Seely, Inc.

LDS Church

USDA Forest Service

Elk Springs Property Users Association

Kent Barton

PacifiCorp

State of Utah Trust Lands Administration
. McKinnon Estate

Lavar Jensen & Phyllis Jensen

Energy West will continue to notify those owners prior to undermining their properties.
Over most areas where subsidence has been observed on East Mountain, present land use
has not been affected in any way. Areas 2,5, 6, 8,9, 10, 12, 13, 15, 16, 17, 18, 19, 20, 23, 24,
and 26 are good examples of subsidence without visible surface disturbance or adverse
hydrologic effects. In such areas no mitigation is necessary.

In a few areas, such as Areas 1, 3,4, 7, 10, 11, 14, 21 and 22, 24, and 25, surface

fractures have been detected. In order to protect livestock PacifiCorp erected a fence
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around Area 1 (since removed) where fractures are of sufficient magnitude to pose a threat
to wandering cattle. In the regions where the fractures could be reclaimed they have been
filled in with heavy equipment and the escarpments have been evenly contoured and
reseeded. In Area 4, the small tension fractures that formed were reclaimed by filling in
the fractures using a motor-grader and reseeding the area. In Area 14, where cracks have
also been observed, these were filled in by hand in 1998 and reseeded. The U. S. D. A.
Forest Service accepted this mitigation as being sufficient and complete. In area 25, a large
fracture above the Castlegate Sandstone was filled to prevent hazardous conditions at the
surface.

In Areas 3, 7, 10, 11, 21, 22, and 24, where only minor fracturing has occurred on
remote ridges and/or where land use has not been affected, more damage would be done by

gaining access to and repairing or fencing fractures than can be justified. Therefore,

mitigation is counterproductive in those areas and is not planned.




Summary

As of September 2005 PacifiCorp has identified seventeen (17) areas for study of
mining-induced subsidence on the East Mountain/Trail Mountain property. Terrain in the
subsidence study areas ranges from relatively flat mountain tops with thick overburden of
up to 2,200 feet to steep slopes and cliffs with overburden of less than 200 feet. The most
noticeable subsidence effects occur in the steep cliff areas and where mining next to burned
coal appears to have caused crushing of the clinker beds. Most of the fractures observed
over mined areas have occurred under these conditions, especially where the Castlegate
Sandstone (or similar lithologic unit) crops out or is near the surface. The sandstones yield
to stress by brittle deformation (fracturing) and by undermining of balanced or overhanging
outcrops.

In areas where overburden is thicker and other more clay-rich formations are present
above the mine workings, longwall and room-and-pillar mining methods have allowed the
multiple seam mining of large quantities of coal without apparent impact on the surface
environment because the overburden yields through plastic deformation. More than eighty
percent (80%) of the East Mountain property has conditions similar to those areas;
therefore, the mining methods being utilized are well suited to the geologic conditions,
allowing subsidence to occur without impacting the hydrology or present land use of the
area.

An effort was made again this year to predict maximum possible subsidence for the

various areas where subsidence has been detected. The prediction was then compared with
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. observed subsidence for each area. It appears that the actual subsidence occurring on East

Mountain/Trail Mountain is slightly less than that predicted by the NCB model.




Professional Certification of Subsidence Data

I, Kenneth S. Fleck, being a Licensed Professional Geologist in the State of Utah
(#5224883-2250), with significant experience in subsidence monitoring, certify that the
subsidence data contained in this document was collected under my direction, and the
attached subsidence materials were prepared by me using industry-accepted methods. I
further certify that the interpretations contained herein are an accurate representation of

the subsidence that has occurred.

Dated this 31* day of March 2006.

honueth .S, Fleek

Kenneth S. Fleck

Professional Geologist

License No. 5224883-2250
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FIGURES 3 - 18

SUBSIDENCE AREA MAPS




EROEILE

AREA 3

CAD FILE NAME/DISKE: 2000 Smarnce | 2008 e - Jca.ows

ENERGY WEST
MINING COMPANY

HINTINGTON, UTAH BaSed

2005 SUBSIDENCE — AREA 3
DEER CREEK MINE 1ST NORTH,
1 1/2 NORTH, 2ND & SRD LEFT

DRk B KSF., KJ.L uﬂ..ﬁ.ﬁw qmm_ -.W
SCALE. 17=500" | orawng #:
. FEBRUARY 21, 2006 | sweer 1 oF _f_ REV.




N

ENERGY WEST
MINING COMPANY

HUNTINGTON, UTAH B452A

2005 SUBSIDENCE - ARFE
DEER CREFK MINE
= 2nd—17th Right Longwall Pa

. o a.m.w“_ K.J.L FIGURE 4
i

17=800 |onmmg




AREA

CAD FILE NAME/DISKE: [x\Geo\ suBsmence

ENERGY WEST
MINING COMPANY

HUNTINGTON, UTAH B452B

2005 SUBSIDENCE — AREA 5
DEFR CREEK MINE
2nd—5th Left Longwall Panels

| DRAWN _BY: K.S.F., KJ.L %._NQ Qmw.m‘ m
| SCALE: 1" =500 DRAWING #:

FEBRUARY 21, 2006




|
. L% iy
rCreekl !&
—r
Lot
; AT
PRI EUIUL
Deer Cresik 4th West
Jm
)

Crezk

3

ENERGY WEST
MINING COMPANY

HUWTINGTOM, UTAH Basa@

2005 SUBSIDENCE — AREA 6
COTTONWOOD MINE
1st, 2nd, 4th & 5th Longwall Panels

\\/l)\/@\/; e .F\)\/.\I\.~ 2 (3
0 : @_
M \(Mv/\llx\l : @
SEE AREA 5
a O

Vg %

Q

il e

DRANN B

KSF, KJL

SEALE

1" =500

FIGURE 6
[ 5

. FEBRUARY 21, 2006




ENERGY WEST
MINING COMPANY

HUNTINGTON, UTAH 84528

2005 SUBSIDENCE — ARFA 11
Deer Creek Mine C & D North Panels
Cottonwood 711th Right Panel

JDRAWN BY: K.S.F., K.J.L. m._&.nqmm. V
Ascae: 1"=500"_ |orawng §:
FEBRUARY 21, 2006 | sueer _1_ oF _I_




AREA 14

ﬁ CAD FILE NAME/TNSKF: =\ LW

ENERGY WEST
MINING COMPANY

HLINTIMGTON, UTAH

2005 SUBSIDENCE — AREA 14
Cottonwood Mine
6th & 7th East Longwall Panels

_ hw...s:.ﬂ_... .4.&.._1._.._......? N‘J.qumm_ m
I 17 =500 logams &
. FEBRUARY 21, 2008




AREA 18

05\ Area 18200501

CAD FILE NAME/DISK§: s:\GED\,

ENERGY WEST
MINING COMPANY

HUNTINGTON, UTAH B4528

2005 SUBSIDENCE

2nd — 7th Right Longwall Panels

DEFER CREEK MINE

DRAWN BY: K.S.F., KJ.L. FIG URE 9
SCALE: 1" =500" |prawing_§:

. FEBRUARY 21, 2006

— AREA 18

sHEeT _I_




w N

CAD FILE NAME/DISK§: uJ\GED\SUBSIDENCE\2005\Area19—2005.0WG

AREA 19

ENERGY WEST
MINING COMPANY

HUNTINGTON, UTAH B4528

2005 SUBSIDENCE — AREA 19
DEER CREEK MINE
7th & 8th FEast Longwall Panels

DRAWN BY:

K.S.F., KJ.L

SCALE:

1" =500'

FIGURE 10

DRAWING §:




il

MINING COMPANY

HUNTINGTOM, LTAH B45Z8

2005 SUBSIDENCE — AREA 20
DEER CREEK MINE
1st & 2nd Left Longwall Panels

DRAWN_BY: K.5.F, KJ.L

1" =500"

FIGURE 11

. FEBRUARY 21, 2008

DRAWING §:




S ( ST
| ¥ 3 o\ ° =
2259 o .. |

D
AREA 21

el - 2008 NG

CAD FLE NAME/TISKE:

ENERGY WEST
MINING COMPANY

HUNTINGTON, UTAH B4528

2005 SUBSIDENCE — ARFEA 21
DEEFR CREEK MINE
2nd—7th East Longwall Panels

a,qh_,ha_h,ﬁmﬁﬁmmﬂm
1*=600" | pownc g _







ENERGY WEST
MINING, COMPANY

2005 SUBSIDENCE — AREA 23
TRAIL MOUNTAIN MINE
2nd—5th East Longwall Panels

h?‘_.ﬂ,r ﬁ\ﬁqm.m_uk
1" =500" DRAWMG §;
FEBRUARY 21, 2008

| CRANN - BY:
| SCALE:




| I | | .~

.

b e o e
ENERGY W
MINING COMPANY

HUNTINGTON, UTAH 84528

2005 SUBSIDENCE — AREA 24
TRAIL MOUNTAIN MINE
1st—10th Right Longwall Panels

| b K&F., KJL

Figure 15

| SCALE: 1" =800" |onawwg &

FEBRUARY 21, 2008




Tr¥ "45N

T3S | 8008 18 AYVIRIESSY

ANVAROD DNINIA
LSHM ADUHNA

ANIA HATHI HAAA
Ge VANV — HAINAUTISA[IS 500¢&

91 HANIIA
siombuoy by yig—puz ¥ 159 Y191-418




AREA 26

Qr CAD FILE NAME/DISKE: AREAZE-2005.DW6

ENERGY WEST

EhénﬂDﬁmﬁ
HUNTINGTON, UTAH 84528

2005 SUBSIDENCE - ARFA 26

DEER CREEK MINE 1ST WEST LW
ZND & SRD LEFT LW, 2ND WEST LW

SCALE

e LRV |  FIGURE 17
[

17=600" lpawm

. FERRUARY 21, 2008




ar

Jth North Mains

T4th West

ST | | O | O/

| o N [ O o [ O

I
i
]
]
]
U
C
[
[l
]
N
]
0
0
N
i

Il
b

i
|
|
[]
11
I
I
|
|||
|
|
|
|

|
|
|
1
|
|

0 0 e O o o AP

ENERGY WEST
MINING COMPANY

HUMTINGTON, UTAH B4528

2005 SUBSIDENCE — AREA 27
DEER CREEK MINE — 7th North Mains
11th—14th West, 12th West Longwall

N eSS FIGURE 18
s 1" =600 lonmwg &
. FEBRUARY 21, 2008

PROFILE
Q
o




CHARTS 1 - 27

AREA SUBSIDENCE PROFILES




S00C= ¥002— €002 200C
1002 — 000C— 666L— 866L— 1661 — 9661

G661 — 661 €661 c66L — 1661 — 6861 —
1334 NI 37140dd ONOTV 3ONVLSIA
0091 11743 008 ooV 0 o
...................... N-
sBuppop suly

............................................................................................................................................................................................... - @l
7]
c
................................................................................................................................................................................................ - §- n.ww
E
....................................................................................................................................................................................................... Y N
o
m
..................................................................................................................................................................................................... = ﬂl -n
g

Y3NoS - YMON
3|1J0dd 9ouapisqns ¢ ealy

I ¥eyd

Joday asuapisqns 500z 3SOM ABiauz




S00Z2 = v00C —
L1661 —
6861 —

8661 —
1661 —

€002 — 2002 —
9661 — 5661 ¥661
8861 — L1861 — 9861 —

1002 —
£661

g86L — v861

0002 — 6661 —
c661 —

00001

1334 NI 311404d ONOTV JONVLSIA
0009 000¥

N\ NS e

...........................................................................................................................

=

AN
ass N

Z ueyo

Yyinos - YuoN
9]1J01d @2uapisqns { ealy

Joday asuapisqns 5002 IS9M ABiaug

1994 'JON3AISANS




S00C = ¥00Z2 — €00C — 2002 — 1L00C — 0002 — 6661 —
8661 — L66L — 9661 — S66L— ¥661L — €661 ¢66L —
1661 — 6861 — 8861 — .86L— 9861 — S861L — V861

000S 000%

1334 NI 31140¥8d ONOTV JONVLSIA
000¢ 0002 0001 0

9-

R i e e T

............................... L vFl

Joe4 ‘IONIAISEANS

€ Heyp

jse7 - JSOM
3j1J01d 9auapisgns P ealy

Joday asuapisqns s00Z IsoM ABiaug




000¢

[500Z = ¥00Z — €002 — Z00Z — LOOZ — 000Z — 666} —
8661 — L66L — 9661 — 9661 — ¥66L — €661
1661 — 6861 — 8861 — .86l — 9861 — S86L — V861

¢66L —

00s2

1334 NI 371408d ONO1V 3ONVLSIA
0002 00S} 000}

00S

~ [sBuppom sum]|

¥ Heyd

YINoS - YLON
9JIJoid 22uUdPISqNS G ealy

Moday aouapisqns 500z 1s9M ABiaus

1ee4 ‘IJON3AISENS




002 = ¥00C — €00C — 2002 — L00C — 0002 —
8661 — Ll66L — 9661 — S661L — V661 €661
1661 — 686L — 8861 — 1861 — 986l — S861 —

6661 —
c661 —
v861

1334 NI 311304d ONOTV 3ONV1SIA

000¥ 000¢ 0002 0001 0
p— — = ol
....................... nm—.—— = = SR IR DN D (e S A S Lt e N R S R P S | T i s P D P o] e B ST R [ RE e bt ) ey = vFl
DOM SUIN _—

e —— S e L 2L~
= A 4 S
_ C
o +o- B
o]
g 2
o
m
g
&

}seq - }soM
| Isgn J
S 9]J0ld aduapisqng G ealy

Joday asuapisqns §00Z 1S9 ABiaug




002 = ¥00C — €002 — ¢00C — L00Z — 000C — 6661 —
8661 — L1661 — 9661 G661 1661 €661 ¢66L — 1661 —
6861 — 8861 — .86L— 986L — S86L — ¥86l €861 — C861L —

00se

0002

1334 NI 3171408 d ONOTV JONVLSIA
VLY L VLU 00S

e e SR T - S

9 ¥eyo

YInos - YHoN
a|1Jold douapisqng 9 ealy

Joday aouapisqns 00z Is9M ABiauz

oL

Jeed 'JON3AISEANS




S00C = 002 — €00C — <2002 — 1L00C— 0002 —
6661 — 8661 — L661 —— 9661 G661 v661 €661 c661 —
1661 — 6861 — 8861 — L86L— 9861 — S861L — V86l €861 —

1334 NI 371408d ONOTV 3ONVLSIA
000¥ 000t 0002 000}

T T T e e

)se3 - 1SoM
9|1304d 92UdpISqNS 9 ealy

Joday asuapisqnsg s00Z 3saM AbBiauz

L Weys

oL-

1994 'JONIAISANS




G00Z = ¥00C— €00C— 2002 —
00— 000 — 6661 — 866L— L66L— 9661 G661
v661 €661 661 — 1661 — 686L— 886L— .86 —

1334 NI 3171408d ONO1TV 3ONV1SId

000. 0009 000S 000V 000g 0002 0001 om -
B e NV TR —— L e T T TR R S S R i R R S S R A e R R S S R I e o R R B B R iR S T o e ”—-l
[ sBuppop suly
»
&
L Ql M\lw
o
Z
.................................................................................................................................................. -1~ &
m
m
.................................................................................................................................. L g- m.
, E»
Sl %
Wwﬂ«w T g N\ N \il-. 1/.
N SIS
!W..ualur

UINoS - YLON

8 1euD 9]ljoid 2ouUdpIsqNS || ealy

uoday asuapisans 002 3seM AbBiaug




| G002 = %00 — ¢€00C— 200C
7 1002 — 0002 6661 — 8661 — L66L — 9661 G661
v661 €661 2661 — 1661 — 686L— 886L— .86 —

1334 NI 371408d ONOTV JONVLSIA
000€ 000¢ 0001 0

9l-

.......................................................................................................................................................................................................... | vFl

............................... mm:-x-_o; QC_E T s Iy ST B U S i S ] M S S S L LIS SIS BPE R SR E S ELEE, SR A e & NFI

o
Joe4 'JONIAISANS

)seq - }SoM
9|1304d @ouapisqns || ealy

Joday asuapisqns 00z 3seM AbBiauzg

6 Heyd




00s2

S00Z = ¥002 — €002 — ¢00C 100 — 0002 —
6661 — 8661 — L661L — 9661 G661 — ¥661 —
€661 2661 — 166L — 686L— 886L— .86 —

1334 NI 371408d ONOTV 3ONVLSIA
000¢ 00sS1 0001 00s 0

sBunjiop suI

w0

194 'JON3AISANS

™
[}

0L ¥eyd

UINOS - YHON
9|1J04d 92uapIsSqnS | ealy

Joday aouapisqns S00Z 3soM AbBiaug




1334 NI 371408d ONOTV 3ONVLSIa
000S 000% 000¢ 0002 0001 0

8-

.................................................... wm—h_fog 0-—_2 S| SRS N FSU USRI [P SR NN o mFl

leed4 'IONIAISANS

jse3 - JSoM

L1 Yeyo 9]1jOid aJuapisqans | ealy

uoday aosuapisqns S00Z 3s9M AbBsauz




S002 = $00C — €00¢ c¢00Z  L00Z — 0002 — 666} —
8661 — L1661 — 9661 5661 ¥661 €661 ¢661L — 1661 —

1334 NI 371408d ONO1TV JONVLSIA
009¥ 000¥ 000¢ 0002 0001 0

sBuppopp suli

1994 'ION3AISANS

Yinos - YHoN |
ZIL Meyd 3|1J0id douapisqng g ealy
Joday aouapisqns 00z Is9M AbBiauz




S00Z = ¥00Z — €002 — 200Z — L00Z —

8661 — 1661 — 966L  S66L  ¥66L — €66

0002 — 6661 —
66l — 1661 —

1334 NI 371408d ONOTV ONVLSId

000V 000¢ 0002 0001
oL-
| sBuppop sulpy

€l H¥eyd

}seq - S
3|1J01d 2o2uapisqng g| ealy
uoday asuapisqns 600z 3Is9M Abiaug

1994 'ION3AISENS




S00C = ¥00C —

€00¢ ¢00¢ 100 — 000C —

8661 — L166L — 9661 G661 - v661 £661 c66l
1334 NI 311408d ONOTV JONVLSIA
000% 000€¢ 0002 000}

sBupjiop suIn |

b1 Heyo

jsed - }SOM
3|1304d 92UdpISUNS G| BAIY

Hoday aouapisqns 5002 IsoM AbBiauz

Joo4 ‘IONIAISANS




{o00Y

[g00z = ¥00Z — €002 2007 100 — 000C— 6661 —

gl Meyo

866L — L66L— 9661 G661 — V661 €661 c661
1334 NI 371408d ONOTV JONVLSIA
000¢ 0002 000} 0

(4%
................................................................................................................. sbupblomoeuiN| | | g}

7= i wl

= wl

.................................................... . .::M\.W,Vm: : L -

AN |

jse] - JSOM
3]1J0id dduapisqnsg 0z ealy
Joday asudpisqns S00Z 3s9M AbBiaug

Jeed ‘ION3AISEANS




ooov

S00Z = ¥00C— €00¢ ¢00¢ 100 — 0002 —

6661 — 866L — L66FL — 9661 — G661 V661

371404d ONO'TV 1334 NI 3ONV1SIa
000¢ 0002 0001 0

sBupJOp BUIN

Yyinosg - YLoN
9]1J04d @ouUapiIsqng |z ealy

Hoday asuapisans S00Z 3Is9M AbBusu3

1894 "IONIAISANS




0004

00 = ¥00C — ¢€00¢ ¢00Z 1002 — 0002 —
6661 — 8661 — 1661 — 9661, G661 V66l

0009

1334 NI 3714038d ONOTV JONVLSIA
000S 000¥ 000¢ 0002 0001

Ll ¥eyp

sBunuopy auln

}seq - }SoM
9|1304d 92UapISUNS LZ ealy

Joday aosuapisans 6002 3saM Abiaug

10e4 ‘ION3AISANS




S00C = +00C— €002 —
¢00Cc— 100C— 0002— 666L— 866L— L66L — 966}
371408d ONO1TV 1334 NI 3ONVLSIa
000L 0009 000§ 000v 000¢ 0002 0001}
..................... sBupjIop suI |-

81 ¥eyd

YInos - YuoN
3|1Jold 92uapIsqns zZz ealy

Hoday asuapisqns §00Z 1S9M AbBiaug

1984 ‘JON3IAISANS




S00C = +00C— €002 —
¢00c— 100Cc— 000C— 666L— 866L— L66L — 9661

31408d ONOTV 1334 NI 3ONVLSIA

0008 0004 0009 000S 000¥ 000¢ 0002 0001 0

1 QFI

- 8
n
C
{us)
.................................................... w
=
m
Z S
.................................. VR g
x‘\ T
h 2

£ v
jse] - }SOM\
61 MeYD 9|1J0id @2uUdpISANS ZZ ealy |

Joday asuapisqns §00Z 1soM ABiaug 7




¢00C —

00Z = $00Z— €002 —
00Z— 000Z— 666L— 866L— 66} — 966}

000V

00s¢€

1334 NI 37140¥d ONOTV JONVLSId

000¢ 00S¢C 0002 00S1 0001 00S 0
o}~

0Z ¥eyd

YInos - YJIoN
9]1J0id d2uUapISaNS £Z ealy
Moday asuapisqns §00Z 3IS9M ABiaug

1994 ‘JON3AISEANS




S00C = $00Z2— €002 —

¢00¢— 1002— 0002 — 666L— 866L— L66L 9661

0009 000S

1334 NI 3171408d ONOTV FONVLSIA
000V 000¢ 0002 0001

1 _
sBuppop) suliy

I Heyo

Jseg - }SoM
9]1J0id 2ouUdpPISqNS £Z ealy

Hoday asuapisqns §00Z IsoM ABisug

1994 'JONIAISANS




S00C = ¥$00C— €002 —
¢00Z— 1L00Z— 000Z— 666L— 866L— L66lL 9661

1334 NI 31140dd ONOTV IONVLSIA
0008 0004 0009 0005 000t 000¢ 0002 0004 0

| sBupliop sujn | — 8

©

Jeed ‘IONIAISEANS

 §

t
N
b

UINos - YHON

22 Meyo (urejunop jieal) aj1yold 9duapisqns Hg ealy

Joday asuaspisqns 600z 3IsoM ABiaug




00Z = ¥00Z— €002 —
200Z2— 100Z— 000 — 666L— 866L— 166l — 9661
1334 NI 371d0¥Hd ONOTV IONVISId
0004 0009 000S 000¥ 000¢ 0002 000} 0
ml

€2 ey

}sed - JSoM
(urejunoly jres}) ajiyold aduapisqng g ealy
Joday aosuapisqns 600z Is9M ABiauz

Jee4 'IONIAISANS




G00Z = ¥00¢ — €00Z — ¢00C¢ — 1L00Z — 000C — 6661 —

1334 NI 371408d ONOTV JONVLSIA
0004 0009 000s 000¥ 000g 0002 0001 0

J884 "JONIAISANS

UINnosS - YLON
b Heud (ealy epjiy YUON) 3]joid 8duspisqns Gz ealy
Hoday aauapisqns 500z 1Ise/M\ ABlaug




0006

G00Z = ¥00Z — €00C¢ — <¢00C¢ — 100Z — 000Z — 666} —

0008

1334 NI 371408d ONOTV JONVLSId

0004 0009 0005 000% 000€ 000¢

0001

© sBupupM SUN

S¢ ¥eyp

Jseg-1sep
(ealy epjiy YUON) 8|1Joid 8audpisqng Gz ealy
uoday aosuapisqns 500z 1S ABlaug

e84 ‘JONIAISEANS




00S€

S00C -

1334 NI 371408d ONOTV 3ONVLSId

000¢ 00s¢ 0002 0061 0001 00S 0

— G-
SBUDHOA PUIN
....................................................................................................................................... - .Vl
....................................................................... i S ) s MI
................................... -
............................................... s A W / L\
— h\.\ S e
YINOS-YLION
92 Heyd

9|1J01d @2uapisqns 9z ealy
uoday asuapisgns 500z 1S Abisu

1994 ‘JON3AISANS




Go0c =
1334 NI 3171404d ONOTY FONVY.LSIA
00S€ 000€ 0052 0002 00G1 0001 005 0
i G-
mmc_x_rgmc_s_
C
7
= ml m
m
3 » ] N
[ | I I:
. _. — | _... m.
b & o o o1 .ﬂ._lll!.TD
1Se3-1SoNN
LZ Yeyp
9|lJ044 @ouapisqns 9z ealy
poday asuspisans 500z 1S Abiaug




EAST MOUNTAIN/TRAIL MOUNTAIN 2005

SUBSIDENCE MAP

SPRING MAP WITH SUBSIDENCE AND 5-YEAR

MINE PLAN




RILDA CANYON CLIFF MONITORING PRISMS

RILDA CANYON 5™ NORTH STREAM

CROSSING DATA
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RILDA CANYON PRISMS
Prisms 1-3 Installed on February 24, 1999

I
. Baseline Data
I
|

PRISM 1
Northing Easting Elevation
Date Reading Variance Reading Variance Reading Variance
03/02/1999  394,906.00 2,102,579.31 8758.21
03/04/1999  394,905.99 2,102,579.32 8758.21
03/08/1999  394,905.84 2,102,579.33 8758.19
03/111999  394,906.00 2,102,579.25 8758.13 Average Survey Prior
03/18/1999  394,906.01 2,102,579.37 8758.13 To Undermining
03/23/1999  394,906.01 2,102,579.35 8758.13 CutoffDate  14-Jun-99
03/26/1999  394,906.00 2,102,579.33 8758.16 Northing 394,905.96
03/29/1999  394,905.83 2,102,579.28 8758.08 Easting 2,102,579.29
03/31/1999  394,905.99 2,102,579.23 8757.94 Elevation 8,758.07
04/08/1999  394,905.97 2,102,579.11 875197
04/12/1999  394,906.04 2,102,579.26 8758.1
04/21/1999  394,905.99 2,102,579.23 8757.98
04/26/1999  394,906.01 2,102,579.25 8758.05
05/03/1999  394,905.95 2,102,579.28 8757.99
05/10/1999  394,905.87 2,102,579.39 8757.93
05/17/1999  394,905.94 2,102,579.25 8757.93
05/24/1999  394,905.89 2,102,579.23 8757.95
06/07/1999  394,905.99 2,102,579.25 875791
I 06/14/1999 __394,905.87 2,102,579.40 8758.26 Average Cutoff
. 08/03/1999  394,906.09 0.13 2,102,579.67 0.38 8758.85 078
09/15/1999 39490577  -0.19 2,102,579.99 0.70 8758.83 0.76
10/08/1999 39490585  0.11 2,102,579.92 0.63 8758.74 0.67
11/05/1999 39490584 012 2,102,580.00 072 8758.89 0.82
11/291999 39490580  0.16 2,102,580.03 0.74 8759.05 0.98
02/02/2000 39490588  -0.07 2,102,580.15 0.86 8759.07 1.00
02/04/2000 39490582  -0.14 2,102,580.02 0.73 8759 0.93
02/07/2000 394,906 11 015 2,102,579.92 063 8758 81 0.74
02/08/2000 39490550  -0.45 2,102,580.09 0.0 8758.96 0.89
02/16/2000  394,906.13 0.17 2,102,579.91 063 875885 0.78
02/21/2000  394,905.41 0.55 2,102,580.23 095 8759.47 1.40
02/28/2000  394.906 51 0.55 2,102,575.97 0.68 8759.4 1.33
03/07/2000 39490509  -0.86 2,102,580.29 1.00 8759.45 138
03/24/2000 39490583 013 2,102,579.94 0.65 8758.78 o7
04/05/2000 39490592  -0.03 2,102,580.09 081 8759.1 1.03
04/11/2000 39490583  0.12 2,102,579.96 0.67 8758.72 0.65
04/24/2000  394,905.96 0.00 2,102,580.04 0.75 8759.04 097
| 05/19/2000  394,906.10 014 2,102,580.04 0.75 8759.1 1.03
06/01/2000  394,905.99 003 2,102,579.92 0.64 8758.69 0.62
07/19/2000 39490593  -0.03 2,102,580.09 0.81 87587 0.63
07/24/2000  394,905.96 0.01 2,102,580.32 1.03 8758.75 068
08/07/2000 39490570 026 2,102,580.47 118 8758.96 0.89
08/09/2000 39490577  -0.19 2,102,580.95 1.66 8758.73 0.66
08/18/2000  394,906.95 0.99 2,102,584.34 5.05 8754.49 -3.53  MINED UNDER #1 PRISM - Blind Canyon Seam
08/24/2000  394,907.74 1.79 2,102,582.85 3.56 8753.86 -4.21
08/28/2000  394,907.11 115 2,102,582.47 3.19 875339 -4.68
09/05/2000  394,908,17 222 2,102,581.99 2.70 875334 473
09/27/2000  394,908.33 238 2,102,581.03 1.74 8753.04 -5.03
01/022001  394,908.70 275 2,102,580.40 L1 875328 -4.79
01/23/2001  394,908.53 258 2,102,580.68 1.39 8753.21 -4.86
04/11/2001  394,908.63 268 2,102,580.71 1.43 8752.89 -5.18
04/16/2001  394,908.38 2.43 2,102,580.60 132 8752.89 -5.18
06/11/2001  394,908.64 2,68 2,102,580.60 1.31 8752.86 -5.21
01/21/2002  394,908.45 2.49 2,102,579.93 0.64
02/05/2002  394,908.19 224 2,102,580.10 0.81 8752.52 -5.55
| 03/14/2002  394,908.92 296 2,102,580.00 0.7 8753.09 -4.98
03/20/2002  394,908,16 221 2,102,580.04 0.75 8753.09 498
04/17/2002  394,908.02 2.06 2,102,579.89 061 8,753.14 493
05/02/2002  394,907.98 2.02 2,102,579.89 0.61 87529 517
05/31/2002  394,908.19 223 2,102,579.89 0.61 8752.38 5.69
07172002 394,908.13 217 2,102,580.13 0.84 8753 -5.07
10/15/2002  394,908.26 230 2,102,580.05 0.77 8753.04 -5.03
01/30/2003  394,908.49 2.54 2,102,579.92 0.63 8752.84 5.23
09/09/2003  394,908.17 222 2,102,579.95 0.66 8753.06 501  NEW PRISM
10/27/2003  394,907.99 2.03 2,102,580.11 0.83 87533 4717
04/14/2004  394,908.37 241 2,102,579.85 0.57 8752.91 5.16
06/03/2004  394,908.03 207 2,102,579.76 047 8752.74 5.33
08/06/2004  394,908.28 233 2,102,57975 046 8752.76 531
. 10/07/2004  394,907.99 2.03 2,102,579.66 0.37 87526 5.47
05/23/2005  394,908.40 244 2,102,579.75 0.46 8752.93 5.14

09/12/2005 394,908.05 210 2,102,579.62 033 8752.51 -5.56
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RILDA CANYON PRISMS
Prisms 1-3 Installed on February 24, 1999

. Baseline Data

PRISM 2
Northing Easting Elevation
Date  Reading Varlance Reading Varlance Reading Variance
03/04/1999 393,876.71 2,101,870.34 8733.05
03/11/1999 393,.876.70 2,101,870.29 8733.05
03/18/1999  393,876.67 2,101,870.32 8733.04
03/26/1999 393,876.74 2,101,870.29 8732.89
03/291999 393,876.89 2,101,870.37 8733.00
03/31/1999 393,876.73 2,101,870.39 8732.95 Average Survey Prior
04/12/1999 393,.876.71 2,101,870.30 8732.98 To Undermining
04/21/1999 393,876.66 2,101,870.32 8732.92 Cat off Date 15-Sep-99
04/22/1999 393876.66 2,101,870.24 8732.92 Northing 393,876.70
04/26/1999 393,876.62 2,101,870.29 8732.82 Easting 2,101,870.37
04/27/1999 393,876.74 2,101,870.31 8732.94 Elevation 8,732.98
04/28/1999 393,876.67 2,101,870.35 8,732.93
05/03/1999 393,876.53 2,101,870.35 8732.83
05/06/1999 393,.876.78 2,101,870.23 8732.90
05/11/1999 393,.876.63 2,101,870.33 8732.99
05/12/1999 393,.876.63 2,101,870.40 8733.00
05/13/1999 393,876.64 2,101,870.35 8732.96
05/14/1999 393,876.76 2,101,870.22 8732.87
05/18/1999 393,876.69 2,101,870.34 8732.86
05/19/1999 393,876.73 2,101,870.41 8732.92
05/201999 393,876.68 2,101,870.37 8733.00
02/24/1999 393,876.80 2,101,870.32 8732.92
05/25/1999 393,876.63 2,101,870.28 8732.88
05/26/1999 393,876.86 2,101,870.32 873292
06/04/1999 393,876.61 2,101,870.33 8732.63
06/07/1999 393,876.63 2,101,870.32 8732.65
06/14/1999 393,.876.76 2,101,870.45 8732.70
06/17/1999 393,.876.75 2,101,870.26 8732.66
08/03/1999 393,876.76 2,101,870.84 8733.67
09/09/1999 393,876.92 2,101,870.63 8733.42
09/15/1999 393,876.34 101,871.04 8733.32 Average Cutoll
10/08/1999 39387654 015  2,101,871.06  0.69 8733.55 0.60
11/05/1999 39387641 029 2101,871.08 070 8733.54 0.59
11/29/1999 393,87647 023  2101,871.01 063 8733.52 0.57
01/28/2000 39387679 009  2,101,871.10  0.73 8733.57 0.62
02/02/2000 393,876.70 000 210187126 089 8733.69 0.74
02/04/2000 39387643 026 210187153 116 8733.31 036  MINED UNDER #2 PRISM - Blind Canyon Ses
0200772000 39387662 007  2,101,871122 085 8733.02 007
02/08/2000 39387612  -0.58  2,101,871.98  1.60 £732.73 022
02/16/2000 393,876.53 017  2,101,872.54 216 8730.06 2.89
02/21/2000 39387653 017  2,101,87235 198 $729.87 3.08
02/28/2000 393,876 98 028 210187178 141 8729.52 -3.43
03/07/2000 393,876.67  -0.03  2,101,871.53 116 8729.09 386
03/24/2000 39387664  -006 2101,871.27 089 872886 -4.09
04/05/2000 393,876.50 020 2101871.19 081 872883 412
04/11/2000 39387652 017  2101,871.09 0.7 8728.62 433
04/24/2000 No Distance
05/19/2000 No Distance
06/01/2000 39387672 002  2,101,87098  0.60 8728.74 421
07/19/2000 39387680 010  2,101,871.02 065 8728.85 410
07/24/2000 39387663  -007 2101,871.03 066 8728.72 423
| 08/07/2000 39387654 016  2101,871.04  0.67 8728.61 434
08/09/2000 39387658 012  2101,871.00  0.62 8728.73 422
‘ 08/24/2000 39387668 001  2101,871.05 068 8728.68 427
09/27/2000 393,877.80 110  2,101,87084  0.47 $728.53 4.42
11/27/2000 393,877.94 124  2101,87055 018 £728.32 -4.63
Mirrors Replaced (7/2001)
02/05/2002  393,878.05 135  2101,86991  -0.47 8729.34 361  MINED UNDER #2 PRISM - Hiswaths Seam
03/14/2002 39387577 093  2101,871.42 1.04 872299 9.96
03/20/2002 39387542  -128 210187116 078 8723.03 9.92
| 04/17/2002 39387521  -149  2,101,87094 056 8722.64 1031
05/02/2002 393.87510  -1.59  2,101,87088  0.50 8722.57 -10.38
05/31/2002 393,875.44  -126  2101,87085  0.47 8722.72 -10.23
07/17/2002 393,875.25  -1.44 210187090 052 872276 -10.19
10/15/2002 39387514  -1.56  2101,87063 026 87226 -10.35
01/30/2003 39387488  -182 210187062 024 8722.74 -10.21
07/25/2003 393874627 207  2101,87047 010 NOHI
09/09/2003 39387468 202  2,101,87037  0.00 8722.16 -10.79
10/27/2003 39387466 203  2,101,87050 012 8722.61 -10.34
04/14/2004 39387505  -1.65 2101,86972  -0.65 8722.51 -10.44
06/03/2004 39387484  -185 2101,86971  -0.67 8722.03 -10.92
08/06/2004 39387504  -1.66  2101,86959 0.78 8721.85 1110
10/07/2004 39387489  -181  2101,869.66 0.7 8722.13 1082
05/23/2005 393,875.23 -1.46 2,101,869.58 -0.80 8722.14 ~-10.81

09/12/2005 393,875.14 -1.56 2,101,869.55 0.82 8722 -10.95
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RILDA CANYON PRISMS
Prisms 1-3 Installed on February 24, 1999

‘ Baseline Data
| PRISM 3
|
| Northing Easting Elevation
Date Reading Varisace Reading Variance Reading  Variance
| 03/02/1999  393,055.74 2,103,001.98 8706.11
03/04/1999  393,055.67 2,103,001.90 8706.17
03/08/1999  393,055.71 2,103,001.99 8706.06
03/11/1999  393,055.64 2,103,001.73 8705.98
03/23/1999  393,055.73 2,103,001,57 8705.92
03/26/1999  393,055.76 2,103,001.50 8705.95
03/29/1999  393,055.74 2,103,001.52 £705.97
03/31/1999  393,055.77 _2,103,001.53 8705.89 Average Cutoff
04/07/1999  393,05577  0.05 2,103,001.44 028 870589  -0.12
04/12/1999  393,05573  0.01 2,103,001.40  -0.32 8705.94  0.07
04/19/1999  393,055.65  -0.07 2,103,001.43  0.29 870608 007
0412011999  393,055.65  -0.07 2,103,001.43 029 8706.03 002
04/21/1999  393,05578  0.06 2,103,00139 032 870580  -0.12
04/22/1999 39305580  0.08 2,103,00133 039 870589  -0.12
04/26/1999 39305578  0.06 2,103,001.68  -0.03 870596 0.0
04/27/1999 39305585  0.13 2,103,00150  0.21 870590  -0.11
04/28/1999  303,05591  0.19 2,103,001.70 0.0 870586  -0.15 Average Survey Prior
043011999  393,05613  0.41 2,103,00152 020 870591  -0.10 To Undermining
05/03/1999 39305624  0.52 2,103,001.61 010 870587 014  Cateff Date 0313111999
05/05/1999  393,05653 0.8l 2,103,001.81  0.09 870578  -0.23  Northing 393,085.72
05/06/1999  393,056.65  0.93 2,103,000.71  -0.01 870573 028  Easting 2,103,001.72
05/10/1999 39305684  1.12 2,103,001.74 003 870576  -025  Elevation 8,706.01
05/11/1999 39305694 122 2,103,001.72  0.00 870567  -0.34
05121999  393,056.96  1.24 2,103,001.60  -0.12 870568  -0.33
05/13/1999  393,057.01 1.29 2,103,001.55 016 870560 032
05/14/1999  393,057.08 136 2,103,001.68  -0.04 8705.68  -0.33
05/17/1999  393,057.11 139 2,103,001.61  -0.10 870576 -025
| 05/18/1999  393,057.16  1.44 2,103,001.55  -0.17 870572 029
05/19/1999  393,057.19 147 2,103,001.63  -0.09 870567  -0.34
05/20/1999  393,057.17 145 2,103,001.46  -025 870576 025
05/24/1999  393,057.29 157 2,103,00153  -0.18 870570  -031
05/25/1999  393,057.30 158 2,103,001.58  -0.14 870574  -027
05/26/1999  393,057.29 157 2,103,001.48 023 870573  -028
051271999  393,057.36  1.64 2,103,001.47 024 870563  -0.38
06/02/1999  393,057.49 177 2,103,001.60  0.11 8705.61  -0.40
06/04/1999  393,057.48 176 2,103,001.60  -0.11 8705.55  -0.46
06/07/1999  393,057.30  1.67 2,103,001.56  -0.16 870571 030
06/14/1999  393,057.33 1.61 2,103,001.66 0.06 870567  0.34
0R/03/1999  393,057.32 1.60 2,103,001.56 0.15 870593  -0.08
09/09/1999  393,057.27 1.55 2,103,001.46 0.25 870602 001
09/15/1999  393,057.26 1.54 2,103,001.56 -0.16 870590  -0.11
10/08/1999  393,057.24 152 2,103,001.46  -0.25 870592 -0.09
11/05/1999  393,057.24 152 2,103,00134 037 870593  -0.08
11/29/1999  393,057.24 1.52 2,103,001.40 031 870599 0.0
01/2872000  393,057.66 194 2,103,001.50  -0.12 870589 012
02/0472000  393,057.73 201 2,103,00132  -0.40 870583  -0.18
04/05/2000  393,057.88 216 2,103,001,60 -0.11 870587  -0.14
04/24/2000 39305788 216 2,103,001.16  -0.56 870582  -0.19
05/19/2000  393,057.90 218 2,103,00131 040 870581  -020
06/01/2000  393,05792  2.20 2,103,001.22 049 870576  -0.25
08/09/2000  393,057.90  2.18 2,103,001.18  -0.54 870580  -0.21
01/23/2001  393,05832  2.60 2,103,001.20  -0.52 870573  -028
01/05/2001  393,05820  2.48 2,103,00092  -0.79 870584 017
03/13/2001  393,05829  2.57 2,103,00146 026 870558  -0.43
032072001 393,087.14 142 2,103,001.51  -0.20 870231 370 MINED UNDER #3 PRISM - Blind Cauyon Seam
04/03/2001  393,057.01 129 2,103,001.54  -0.17 s0223 378
04/06/2001  393,05692 120 2,103,00094  -0.78 870205  -3.96
04/11/2001  393,056.91 119 2,103,001.01 071 870200  -401
04/16/2001  393,056.95  1.23 2,103,00093  -0.78 870178 423
04/19/2001  393,056.75  1.03 2,103,000.69  -1.02 870199  -4.02
04/24/2001  393,05675  1.03 2,103,00043  -1.29 870191  -4.10
04/26/2001  393,056.64  0.92 2,103,00053  -1.18 870204 397
04/30/2001  393,05674  1.02 2,103,00039  -1.33 8701.81  -420
06/01/2001  393,056.65 093 2,103,00035  -1.36 870196  -4.05
06/11/2001  393,056.64 092 2,103,00048  -1.24 870193  -408
03/27/2002  393,057.12 140 2,102,99991  -181 870178  -423
04/09/2002  393,057.20  1.48 2,102,999.74  -198 8701.82 419
05312002  393,057.16 144 2,102,999.73  -1.98 8701.87  -4.14
101152002 393,057.19 147 2,102,999.81  -1.90 8701.87 414
01/30/2003  393,057.07 135 2,102,999.74  -197 870185  -4.16
0R/06/2004  393,05685 113 2,102,999.24  -2.48 870157  -4.44
10/07/2004  393,05684 112 2,102,999.47 225 8701.68 433
05/23/2005  393,05677 105 2,102,99925 247 87017 431
09/12/2005  393,05679  1.07 2,102,999.16 2.5 870168  -4.33
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RILDA CANYON PRISMS
Prisms 4-6 Installed on JUNE 21, 1999

Baseline Data
PRISM 4
Northing Easting Elevation
Date Reading Variance Reading Variance Reading Varlance
06/29/1999  392,315.99 2,100,862.09 8794.10
08/03/1999  392,316.03 2,100,862.00 8794.14
09/15/1999  392,316.01 2,100,861 69 8794.12
10/08/1999  392,315.84 2,100,861.96 8794.24 AVERAGE SURVEY PRIOR
11/05/1999  392,315.89 2,100,861.99 8794.14 TO UNDERMINING
11/29/1999  392,315.94 2,100,861.81 8794.20 Cutoff Date 04032003
04/24/2000  392,316.27 2,100,861.75 8794.09 Northing 392,316.09
05/19/2000  392,316.24 2,100,861.73 8794.35 Ensting 2,100,861.80
06/05/2000  392,316.24 2,100,861.64 8794.10 Elevation 879415
09/05/2000  392,316.28 2,100,861.24 8794.04
09/27/2000  392,316.25 2,100,862.06 8794.13
04/03/2001 _392,316.53 2,100,861.70 8794.17 Average Cutoff
04/06/2001  392,316.52 0.43 2,100,861.77 -0.04 8794.17 0.02
04/11/2001  392,316.59 0.51 2,100,861.59 022 8794.24 0.09
04/16/2001  392,316.51 0.42 2,100,861.75 0.05 8794.2 0.05
04/19/2001  392,316.49 0.40 2,100,861.79 -0.02 8794.24 0.09 MINED UNDER #4 PRISM - Blind Canyon Seam
04/24/2001  392,316.52 0.43 2,100,861.98 0.18 8794.12 0.03
04/26/2001  392,316.53 0.44 2,100,862.03 0.23 8794.16 0.01
04/27/2001  392,316.60 0.51 2,100,861.91 0.11 8794.16 0.01
04/30/2001  392,316.60 0.51 2,100,862.05 0.25 8794.09 0.06
05/01/2001  392,316.67 0.58 2,100,862.01 0.20 8794.09 0.06
05/02/2001  392,316.78 0.70 2,100,861.83 0.02 8794.08 0,07
05/07/2001  392,316.81 0.72 2,100,861.84 0.04 8793.88 027
05/09/2001  392,316.68 0.59 2,100,861.83 0.02 8793.75 0.40
05/11/2001  392,316.67 0.58 2,100,861.39 041 8793.86 029
05/23/2001  392,316,24 0.15 2,100,861.70 010 8793.63 052
06/01/2001  392315.86 023  2100861.66 0.14 8793.55 -0.60
06/11/2001  392,315.78 0.31 2,100,861.47 -0.33 8793.48 067
06/18/2001  392,315.65 0.43 2,100,861.55 0.25 8793.52 063
06/25/2001  392,315.66 0.42 2,100,861.50 -0.31 8793.44 07
07/09/2001  392,315.67 042 2,100,861.36 0.44 8793.41 0.74
08/01/2001  392,315.62 0.47 2,100,861.29 051 8793.49 0.66
09/17/2001  392,315.63 0.46 2,100,861.38 043 879333 0382
09/25/2001  392,315.50 -0.58 2,100,861.35 0.46 8793.43 072
10/03/2001  392,315.50 059 2,100,861.64 017 §793.46 0.69
10/09/2001  392,315.39 0.70 2,100,861.08 0.73 8793.56 0.59
10/15/2001  392,315.36 0.72 2,100,861.28 0.52 879335 -0.80
10/17/2001  392,315.26 -0.83 2,100,861.23 057 879328 087
11/07/2001  392,315.26 0.83 2,100,861.26 054 §793.35 030
11/14/2001  392,315.27 0.82 2,100,861.14 066 8793.45 -0.70
11/27/2001  392,315.31 078 2,100,861,19 061 8793.33 0382
04/09/2002  392,315.60 049 2,100,861.04 077 8793.27 0.88
04/17/2002  392,315.53 056 2,100,861.16 065 8793.29 0.86
05/02/2002  392,315.68 041 2,100,861.03 0.78 8793.21 094
06/10/2002  392,315.67 0.42 2,100,861.04 0.76 8793.19 -0.96
10/15/2002  392,315.39 -0.70 2,100,860.91 090 8792.91 -1.24
03/03/2003  392,315.02 -1.07 2,100,861.01 079 8792.76 -1.39
03/07/2003  392,314.78 -1.31 2,100,861.38 042 8792.17 -1.98
03/11/2003  392,314.65 -1.43 2,100,861.42 039 8791.54 2,61
03/12/2003  392,313.90 219 2,100,861.74 0.06 8790.17 -3.98
03/13/2003  392,313.23 2.86 2,100,861.76 0.05 8787.72 6.43
03/25/2003  392,311.69 -4.40 2,100,859.63 217 8785.66 -8.49
04/08/2003  392,311.54 455 2,100,859.32 -2.48 8785.39 -8.76
04/17/2003  392,311.25 4.83 2,100,859.05 276 8785.35 -8.80
04/21/2003  392,311.18 491 2,100,859.09 27 8785.63 -8.52 new instrument
04/29/2003  392,311.28 -4.81 2,100,858.97 234 8785.12 9.03
05/19/2003  392,311.12 497 2,100,858.80 -3.00 8785.28 -8.87
07/29/2003  392,311.06 -5.03 2,100,858.53 328 8785.33 -8.82
09/05/2003  392,310.93 516 2,100,858.65 3.15 8785.22 -8.93
10/27/2003  392,310.93 -5.16 2,100,858.61 -3.20 8785.26 -8.89
04/14/2004  392,310.91 -5.17 2,100,858.68 -3.13 8785.16 8.9
06/03/2004  392,310.93 -5.16 2,100,858.61 -3.20 8785.18 897
08/06/2004  392,310.9% -5.10 2,100,858.48 332 8785.18 897
10/07/2004  392,311.13 496 2,100,858.26 3.55 8785.1 905
05/23/2005  392,310.84 5.25 2,100,858.72 -3.09 8785.22 -8.93

09/12/2005  392,310.96 -5.13 2,100,858.53 -3.28 8785.16 -8.99
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RILDA CANYON PRISMS
Prisms 4-6 Installed on JUNE 21, 1999

Baseline Data
PRISM 5
Northing Easting Elevation

Date Reading Variance Reading Variance Reading Variance
06/29/1999  391,820.30 2,099,639.96 8814.77
08/03/1999  391,820.29 2,099,639.88 8814.82
09/15/1999  391,820.20 2.099.639,59 8814.79 AVERAGE SURVEY PRIOR
10/08/1999  391,820.18 2,099,639.89 8814.82 TO UNDER MINING
11/05/1999  391,820.24 2,099,639.83 8814.77 Cutoff Date 062572001
11/29/1999  391,820.20 2,099,639.65 8814.83 Northing 391,820.45
04/24/2000  391,82036 2,099,639.79 8814.76 Easting 2,099,639.80
05/19/2000  391,820.35 2,099,639.76 8814.87 Flevation 881483
06/05/2000  391,820.44 2,099,639.83 8814.74
09/05/2000  391,820.41 2,099,639.78 8814.81
09/27/2000  391,820.42 2,099,640.10 8814.82
04/03/2001  391,820.49 2,099,639.71 8814.84
04/06/2001  391,820.51 2,099,639.81 8814.86
04/11/2001  391,820.51 2,099,639.66 8814.91
04/19/2001  391,820.48 2,099,639.78 8814.90
04/19/2001  391,820.50 2,099,639.79 8814.86
04/24/2001  391,820.51 2,099,639.95 8814.89
04/26/2001  391,820.76 2,099,639.85 8814.85
04/30/2001  391,820.53 2,099,639.90 8814.80
05/02/2001  391,820.52 2,099,639.56 8814.83
05/07/2001  391,820.43 2,099,639.71 8814.99
05/09/2001  391,820.51 2,099,639.87 8814.84
05/11/2001  391,820.47 2,099,639.52 8814.93
05/23/2001  391,820.72 2,099,639.88 8814.80
06/01/2001  391,820.59 2,099,639.91 8814.75
06/11/2001  391,820.58 2,099,639.79 8814.80
06/18/2001  391,820.59 2,099,639.89 8814.72
06/25/2001  391820.45 2,099.639.84 8814.78 Average Cutoff
07/09/2001  3091,820.23 022 2,099,639.75 0.0 8814.86 0.03
08/01/2001  391,820.20 2025 2,099,639.78 0.03 8814.76 007
09/17/2001  391,820.12 032 2,099,639.96 0.16 8814.86 0.03
09/25/2001  391,820.13 -0.32 2,099,640.16 0.36 8814.74 0,09 MINED UNDER #5 PRISM - Blind Canyon Seam
10/03/2001  391,819.04 141 2,009,64327 3.46 8813.08 -1.75
10/09/2001  391,817.93 251 2,099,643.05 324 8810.45 438
10/15/2001  391,817.48 297 2,099,641.41 1.60 8808.81 £.02
10/17/2001  391,817.21 324 2,099,640.78 098 8808.64 £.19
11/07/2001  391,817.16 3.29 2,099,640.01 021 8808.11 672
11/1472001  391,817.09 336 2,099,639.77 0,04 8808.14 £.69
11/27/2001  391,817.07 338 2,099,639.72 0.00 8808.06 677
04/09/2002  391816.856 359 2,099,639.67 0,14 8807.96 -6.87
04/17/2002  391,816.79 365 2,099,639.67 0.14 8808.03 £.80
05/02/2002  391,816.90 3.55 2,099,639.66 015 8807.92 £91
05/31/2002  391,816.89 3.56 2,099,639.76 0.05 8807.96 6.87
06/10/2002  391,816.89 3.56 2,099,639.76 2008 8807.96 £6.87
10/15/2002  391,817.06 339 2,099,639.73 0,08 8807.82 -701
03/03/2003  391,816.81 363 2,099,639.15 20.65 8807.66 717
03/07/2003  391,816.85 -3.59 2,099,639.42 038 8807.66 117
03/11/2003  391,816.71 374 2,099,639.31 0.50 8807.76 107
03/12/2003  391,816.81 363 2,099,63929 052 8807.52 -131
03/13/2003  391,816.78 367 2,099,639.54 0.26 8807.59 124
03/25/2003  391,816.62 383 2,099,639.26 055 8807.51 132
04/08/2003  391,816.68 377 2,099,639.61 0.20 8807.51 732
04/17/2003  391,816.77 3.67 2,099,640.25 045 8806.64 -8.19
04/21/2003  391,816.58 387 2,099,640.41 0.60 8806.18 -8.65 new instrument
04/29/2003  391,815.83 462 2,099,639.92 012 8805.6 923
05/19/2003  391,815.36 509 2,099,639.31 0.50 8805.61 922
07/29/2003  391,815.10 535 2,099,638.95 0385 8805.53 930
09/09/2003  391,813.95 650 2,099,637.71 2,09 8803.97 -10.86
10/27/2003  391,813.96 649 2,099,637.70 210 2803.91 1092
04/14/2004 HHBHEHHIHH 657 2,099,637.73 2,07 8803.89 -1094
06/03/2004 39181384 661 2,099,637381 1,99 8803.94 -10.89
08/06/2004  391,813.88 657 2,099,637.60 221 8803.89 -10.94
10/07/2004  391,813.95 6.50 2,099,637.35 245 8803.87 -10.96
05/23/2005  391,813.85 660 2,099,637.90 -1.90 8803.9 -1093
09/12/2005  391,813.83 662 2,099,637.66 214 8803.93 -10.90
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|
‘ RILDA CANYON PRISMS
| . Prisms 4-6 Installed on JUNE 21, 1999

Baseline Data
PRISM 6
Northing Easting Elevation
Date Reading Variance Reading  Variance Reading Variance
06/29/1999 391,695.08 2,097,768.41 8862.11
08/03/1999 391,695.11 2,097,768.49 886219
09/15/1999 391,694.89 2,097,768.38 8862.15
10/08/1999 391,695.05 2,097,768.60 8862.23
11/05/1999 391,695.03 2,097,768.53 8862.26 AVERAGE SURVEY PRIOR
11/29/1999 391,694.93 2,097,768.37 8862.32 TO UNDER MINING
04/24/2000 391,694.85 2,097,768.35 8862.23 Cutoff Date 08/01/2001
05/19/2000 391,694.90 2,097,768.35 886224 Northing 391,695.07
06/05/2000 391,695.15 2,097,768.53 8862.19 Easting 2,097,768.47
05/05/2000 391,695.02 2,097,768.47 886231 Elevation 8,862.27
09/27/2000 391,695.22 2,097,768.68 886237
04/03/2001 391,694.84 2,097,768.38 886234
04/06/2001 391,695.14 2,097,768.49 886237
04/11/2001 391,695.19 2,097,768.54 886237
04/16/2001 391,695.20 2,097,768.53 886229
04/19/2001 391,695.04 2,097,768.36 886232
04/24/2001 391,695.04 2,097,768.66 8862.28
04/26/2001 391,695.07 2,097,768.42 886230
04/30/2001 391,695.18 2,097,768.45 886220
05/23/2001 391,695.06 2,097,768.45 886234
06/01/2001 391,695.10 2,097,768.43 8862.29
06/11/2001 391,695.15 2,097,768.51 8862.26
06/18/2001 391,695.26 2,097,768.59 8862.22
06/26/2001 391,695.18 2,097,768.54 8862.29
07/09/2001 391,695.12 2,097,768.41 8862.23
08/01/2001 391,695.10 2,097,768.39 8862.25 Average Cutoff
09/17/2001 391,694.94 013 2,097,768.32 0.15 8862.34 0.07
09/25/2001 391,695.04 003 2,097,768.37 -0.10 8862.44 0.17
10/30/2001 391,694.92 015 2,097,768.12 035 8862.26 -0.01
10/09/2001 391,694.98 009  2,097,768.06 0.41 8862.11 016
10/15/2001 391,694.78 029  2,097,768.12 035 8862.42 0.15
10/17/2001 391,694.80 028 2,097,768.15 033 886222 005
11/07/2001 391,694.67 040  2,097,768.10 037 8862.19 -0.08
11/14/2001 391,694.34 073 2,097,768.16 -0.31 8862.20 -0.07 MINED UNDER #6 PRISM - Blind Canyon Seam
11/16/2001 391,694.21 086  2,097,768.28 0.19 8861.76 051
11/27/2001 391,693.58 -149  2,097,768.60 0.13 8860.97 -1.30
04/09/2002 391,691.79 328 2,097,766.48 -1.99 8856.97 -5.30
04/17/2002 391,691.87 321 2,097,766.69 -1.79 8857.17 -5.10
05/02/2002 391,691.82 325 2,097,766.49 -1.98 8856.92 -5.35
05/31/2002 391,691.84 323 2,097,766.53 -1.94 8856.95 532
06/10/2002 391,691.84 323 2,097,766.53 -1.94 8856.95 532
10/15/2002 391,691.78 330 2,097,766.39 2.09 8856.93 -5.34
03/03/2003 391,691.48 360  2,097,765.79 268 8856.66 -5.61
03/07/2003 391,691.54 354 2,097,765.83 2,65 8856.55 572
- 03/11/2003 391,691.48 360 2,097,765.90 257 8856.71 -5.56
I 03/13/2003 391,691.91 316 2,097,766.22 225 8856.54 573
| 03/25/2003 391,691.77 331 2,097,766.20 228 8856.48 579
04/08/2003 391,691.98 309 2,097,766.17 230 885638 -5.89
| 04/17/2003 391,691.62 345 2,097,766.00 247 8856.35 592
04/21/2003 391,691.87 320 2,097,766.28 219 8856.22 -6.05 new instrument
04/29/2003 391,691.65 343 2,097,766.02 246 8856.45 5.82
05/19/2003 391,692 344 2,097,766.38 209 8856.09 618
07/29/2003 391,690.13 494 2,097,767.91 057 8854.86 -7.41
09/09/2003 391,686.98 809  2,097,766.10 238 8851.51 -10.76
10/27/2003 391,686.54 853 2,097,765.98 249 3851.11 -11.16
04/14/2004 391,686.29 878  2,097,765.84 -2.64 8850.86 -11.41
06/03/2004 391,686.43 864  2,097,766.09 239 8850.93 -11.34
08/06/2004 391,686.26 882 2,097,765.91 257 8850.93 -11.34
10/07/2004 391,686.04 904 2,097,765.71 276 8850.96 -11.31
05/23/2005 391,686 45 862  2,097,766.18 229 8850.87 -11.40
09/12/2005 391,686.34 874  2,097,766.03 244 8850.88 -11.39
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RAW DATA ON COMPACT DISK

Maintained Electronically

e




